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CHAPI'ER I 
INTRODUCTION 
Leaders in the field of physical education constantly urge that 
programs of physical education be based on the needs of all students. 
Educators have the professional obligation to develop special programs to 
meet the unlque requirements of the individual. One individualized pro-
gram is :for the overweight and the complications both physical and 
emotional which result from it should be of immediate concern in the 
planning of the physical education curriculum. However, there is evi-
dence that the best interests of the overweight student h=1.ve for the most 
})art been overlooked, Programs to comblt overweight should be constructed 
to include physical exercise and information on caloric intake which should 
in turn result in weight loss and i mprovement of self-concept . 
Significan .. ce of the StuctY: 
Numerous studies have shotm that overweight is one of the most 
common causes of premature death ln the United States. 1 •2 •3 
It is common knowledge that overweight results when the calori.c 
intake exceeds the energy expenditure. The need for physical exercise as 
1wa.rren R. Guild, "Your Doctor's Role in Fitness ," Fitnes§. for th~ 
Uhole Fantl:v.: , ed. Paul Dudley Whi teg (New York: Doubleday and Company, Inc., 
1964), p. 240. 
~ ¾:enneth H. Cooper, Aerobi£..§. {New York: M. Evans Co., Inc., 1968), 
pp. 136-140, 
well as the regulation of caloric intake in reducing fat has been well 
established.4,5,6,7 Caloric intake may be reduced by the use of an 
8 
appetite suppressant tablet as advertised by pharmaceutical companies. 
The writer became concerned with overweight young women who are 
generally believed to be overweight due to excessive food intake and the 
lack of energy expenditure; that is, overeating and/or inactivity. This 
concern centered on the response of the overweight female to strenuous .• 
exercise, appetite suppressant tablet, and a combination of both on select 
anthropometric measurements and card.lo-respiratory efficiency. 
Statement of the Problem 
The purpose of this study was to investigate the effects of a pro-
gressive program of jogging, use of an appetite suppressant tablet to 
reduce the appetite drive, and a combination of both on selected 
anthropometric measurements and cardio-respiratory efficiency 0£ over-
weight women at South Dakota State University. 
4 Frederich B. Roby and Russell P. Davis, Jogging E.Q.!: Fitness Anq 
W~ight Control (Philadelphia: W. B. Saunder Co., 1970), pp. 22-26. 
5Jean Mayer, "Exercise and Weight Control," .§s!i ence And Medicine 
of Exercise and Snorts ed. w. J. Johnson, (New York: Harper & Brothers, 
1960), pp. 301- 9. 
6 M. L. Johnson, B. S. Burke and J. Mayer, 0 Relative Importance of 
Inactivity and Overeating in the Energy Balance of Obese High School Girls," 
American Journal cf Clinica l Nutrition, 4:37-44, 1956. 
7R. J. Dorris and A. J. Stunkard, "Physical Activity: Performance and 
Attitudes of a Group of Obese Women," American Journal .Q[ Medical Science, 
223:627, June, 1957. 
E\1a1ter Mod.dell (ed.), Drugs of Choice 1970-1971 (st. Louis: The c. 
V. Mosby Company, 1970), pp. 281:--293. 
Hypothesis 
There is no significant difference in the changes in the selected 
variables among the four groups as a result of the specified treatments. 
Limitations~ Delimitations 
1. This study was limited to forty-four college women considered 
overweight by twenty-five percent or more body fat and who voluntarily 
participated in the experiment. 
2. Changes in selected anthropometric measurements and cardio-
respiratory efficiency were investigated. 
3. A select appetite suppressant tablet and/or placebo tablet was 
administered. to the subjects. 
4. A progressive jogging program was employed to provide exercise 
four days a week for eigh·t weeks. 
5. No strict diet or diets were prescribed. to the subjects. 
Definition of Terms 
3 
• 
Adipose Tissue-. The subcutaneous layer of body fat which is measure-
able with skinf'old caliper s because of very little fibrous connective tissue? 
Anthropometry. The science of measurement of select anatomical 
sites, 10 
9Jean Mayer , Overweit;ht: Causes, Cost, and Control (New Jersey: 
Prentice-Hall, Inc., 1968), p. 31. 
1
~arry L. Joh..rison !lnd Jack K. Nelson, Pract.ica.l Measurements For 
Evaluation in Physical Edu~e.tion (Minneapolis: Burgess Publishing Company, 
1969), p. 74. 
4 
Appetite Sup·oressant. For the purpose of this study, a sympathomi-
11 
metric drug was used in the reduction of the appetite drive. 
Cardio-respiratory Efficiency. The ability of the heart and lungs 
12 to supply oxygen to the body tissues. 
Overweight. The excess accumulation of body weight as fat. 13 For 
the purpose of this study, twenty-five percent or more body fat was 
considered overweight. -· 
Placebo. A harmless substance in tablet form which was identical to 
* the Tenuate Dospan tablet used in this study. 
* I._enuate Dospan. A continuous release appetite suppressant tablet 
containing seventy-five milligrams of diethylpropion hydrochloride was used 
in the present study. 
11Arthur ·osol and John E. Hoover (eds.), Remington's Ph~ 
Sciences (Penn: Mach Publishing Company, 1970), p. 804. 
12 Roby, op. cit., p. 1. 
13r. McLean Baird and Alan N. Howard, Obesity: Medical and Scientific 
A§~ects (Edinburgh and London: E.& s. Livingstone, Ltd., 1969), p. 25. 
* Manufactured by the Wm. s. Merrell Company, Division of Richardson-
Merrell Inc., Cincinnati, Ohio. 
CHAPI'ER II 
REVIEW OF RELATED LITERATURE 
The material contained within this review of related literature 
concerns overweight and related topics as they apply directly to overweight, 
As the terms overweight and obesity are used interchangeably in many 
studies, both terms will be used without distinction between them in this• 
chapter. 
The term obesity is derived from the Latin "obesus" which means 
"eaten up" or "lean"; gradually the term came to have the opposite 
meaning, that of being overweight, 1 
Bruch writes that there is considerable disagreement as to the 
definition of obesity and ways in which it can best be identified. 
Obesity may be defined as a deviation of body build characterized by an 
excessive accumulation of body fat. 2 Life insurance height weight charts 
refer to obesity as a weight twenty percent or more above the ideal 
weight,3 
Bruch states that height-weight tables are an unreliable estimate 
of fatness, She believes that the ideal or preferred weight is that 
weight at which the organism remains stable in its pattern of adjustment. 
1&iwa.xd H. Rynearson and Clifford F. Gastinean, Obesity (Springfield, 
Illinois: Charles c. Thomas, Publisher, 1949), p. J. 
2tt11de Bruch, The Importance of Overweight (New York: W. W. Norton 
Co., Inc., 1957), p. J. 
3Ibid., p. 61. 
V 
The ideal weight is dependent on individual needs. The football player or 
ditch-digger w..ay be overweight compc'.red with the normal or ideal weight. 
However, few of these individuals can be considered obese. 4 
Brosek and Keys state that it is more scientific to estimate body 
fatness by applying a caliper to the thickness of a fold of skin and 
subcutaneous tissue than by comparing weight of people to height-weight 
tables. 5 The investigators reviewed methods utilized in estimating 
bu.man adiposity and found that skinfold measures were a valid estimate of 
body fat. The d0ouree of an individualt fatness may be obtained. on the 
'oo.sis of the depth of the subcutaneous tissue. Since a large proportion 
of the total amount of adipose tissue lies in subcutaneous tissue which 
in many parts of the body is only loosely connected to underlying tissue 
and can be :pulle.d up into a fold between the thumb and forefinger, it is 
possible to measure the thickness of the skinfold by calipers. The 
caliper results were checked against skinfold measurements made on 
6 
cadavers and were found to be acceptable. Mayer says the skinfold test 
in the area of the tr-lceps is a good indj_cation of total body fatness. 7 
Edwards concluded that if the thickness of one or more subcutaneous fat 
4Hilde Bruch, "The Emotional Significance of the Preferred Weig t," 
American Journal- of Clinica~ Nutrition, 5:192, March-April, _1957. 
5Josef Brosek and Ancel Keys, "Body Fat in Adult Man," J?jl_y_siology 
Review, 33:245, 1953. 
6Josef Brosek and A-1cel Keys, "Evaluation of Leanness-Fatness in 
Man: A Survey of Methods," Nutrition Abstr2~9ts Review, 20:245, October, 1950. 
7Jean Mayer, "Overweight-What To Do," U.S . News a.nd. World Report , 
67:61, October 20, 1969, 
folds could ba measured accurately, an adequate estimate of the quantity 
of fat in the body could be accertained. 8 
Sloan, Burt, and Blyth established a prediction of body density in 
skinfold measurements over the iliac crest and back of the arm gave a 
multiple correlation of -.74. From body density, the proportion of fat 
in the human body may be calculated according to a regression equation. 9 
Cultural Aspects of Overweight 
• • • 
Cooper illustrates, "In this age of mechanization and automation 
our normal work activities do not provide the exercise which our 
10 bodies, ••• require if they are to function efficiently and effectively." 
Goldsmith agrees that. obesity cannot develop in areas where there 
is an inadequate food supply ti In the United States the amount of 
physical labor required of each individual has sharply decreased in 
recent years. Transportation is readily available and walking is be-
coming old fashioned. Much of the leisure time is spent at the movies, 
watching television or as spectators at athletic contests. Though 
caloric needs have decreased, in many ways, eating habits have not. 11 
Bruch observes that overweight does not occur on a large scale, except 
8 D.A.W. Edwards, "Estimatlon of the Proportion of Fat in the Body 
by Heasurement of Skin-fold . Thicknesses ," Amerj can Journal of Clinica,l 
Nutrition, 4:35~36, January- February, 1956. 
9 A.W. Sloan, J. Burt, and C. Blyth, "Estimation of Body Fat in 
Young Wo!11en," Journal of Apnli,ed Physiology, 17:967-970, November, 1962. 
, 
10 . Kenneth H, Cooper, ~bics (New York: M. Evans Co., Inc., 1968), 
p. x. 
11 Grace A. Goldsmith , "Modern Lhr1.ng Habits and Weight Control.," 
Metabolism, 6:408, September , 1957. 
8 
under conditions brought about by a high standard of living, adequate 
food and the freedom from physical labor which results from mechanization. 12 
The American culture readily accepts differences in height because little 
can .be done to change height . But there has been a definite trend toward 
attemptint to establish slenderness as the only normal body weight. 13 
Psychologlca.l A§~f}cts of Overweight 
As stated. by Bruch, "For many people, overeating and being big is 
a balancing factor in their adjustment to life."14 
Suczek indicates that there are many reasons why the obese tend 
to resist weight reductj_on. The obese resist ,dieting because -'c,hey are 
reluctant to give up the ora l mechanism which is used to alienate anxiety 
and express hostility. They are rebellious, and experience guilt feeltngs 
which l."esult from breaking the diet regime . They have difficulty in being 
self-contained and in refusing offers of food. Dieting forces them to 
give up a primary source of pleasure; they fear failure and they lack the 
motivation to diet. The overweight resist weight loss as obesity may be a 
symbolic representation of strength, power, and greatness. It may be a 
means of expressing hostility. Obesity may act as a defense of low self-
esteem, and in some cases obesity represents a form of self-punishment or 
1
~ruch, Op. Cit., p. 53. 
13Ibid. t p. 69. 
14Ibid., p. 13. 
it rnay be an excuse to avoid maturity. Obesity may represent identifi-
cation with a fat parent. Fear of changing and of losing love causes 
resistance to. loss of weight. 15 
Suczek's personality studies of overweight women found attitudes 
of narcissistic pride, denial of weakness, and extreme emphasis on 
strength. Suczek reported that these attitudes reflected the need for 
massiveness and strength to deny the self-image that was basically weak, 
16 
:tnadequate and helpless. 
9 
Berryman, Young, and Hall hypothesized that the threat of death 
should cause the overweight individual to reduce. However, in one study 
they found that while all were initially successful in losing weight only 
a small percentage of the subjects were able to maintain their desired 
weight. 17 
Maddox indicated. that caloric intake is governed by two regulators. 
One is hunger or the physiologic unlearned and unconditioned. desire for 
food. The other is appetite or the psychological learned, conditioned 
desire to eat. "The cause of persistently excessive appetites is not, 
18 
completely understood by scientists." 
1
~obert F. Suczek, "Psychological Aspects of Weight Reduction," 
Weight Control , ed. P. s. Eppright (Ames , Iowa: Iowa State College Pres, 
1955), p. ll~7-159. 
16 Robert F. Suczek , "'I'he Personality of Obese Women," Journal of 
filinical Nutrition, 5:197-202, March-April, 1957. 
17 G. H. Berryma~ r B. A. Young, and B. Hall, "Desire vs. Attrition 
in Long Term Weight Reduction," Jour:ria1 of Dietetic Association, 40:532-35, 
June, 1962. 
18Gaynor Maddox , The Saf,., and. Sure Wa~ to F educe, (New York : 
U.-..u ~ - ,nt..f'\, -,._ f"Jr"] 
.LU 
Based on a study, Maddox found that those who are able to maintain 
a diet and learn to balance caloric intake and output are emotionally 
stable individuals. Successful weight reduction is not likely for the 
unstable person. 19 
Young, Berresford, and Moore indicate that obesity can be associated 
with varying states of emotional adjustment. They found that the Bell 
Adjustment Inventory and the Psychosomatic _Inventory predicted successful 
weight red.uction. 20 Darling also found that those subjects which were 
emotionally stable were successful in reducing. The unstable subjects 
21 had difficulty losing weight and maintaining any weight loss, 
Bruch reports that obese children tend to be passive and with-
drawn from group activities which results in less physical activity. 22 
Physiological Aspects of Overweight 
According to Bruch, knowledge of the appetite regulation and 
food intake is incomplete, but even less is known about the differences 
in the drives and desires for muscular activity. It appears that many 
19 Maddox, Op. Cit., p, 35, 
. 
20 C. Young, IL Berresf ord, and N. S. Moore, 9'Psychologlc Factor s in 
Weight Control,.,- Arnericaq Journal of Clinical Nutrition, 5: 186- 9, March-
April, 1957. 
21c. D. Darling ands. Summerskill, "Emotional Factors in Obesity 
and Weight Reduction;" Journa l of Dietetic Association , 29:1204-5, 
December , 1953. 
. 
2¾11de Bruch, "Obesity in Childhood: Energy Expenditure of Obese 
Childrep," American Jour11a l of Disabled Children,63:238-251, 1942. 
obese people arc lacking in the constitutj_onal drive for the enjoyment 
of muscular skill. 23 
11 
Kireilis and Cureton in discussing the relationship between 
adipose tissue and motor performance indicated that fat results in the 
loss of tonus of the abiomen wall which affects circulatory, blood supply, 
and elimination of waste products, and causes dilation of the heart. 
They also reported that the obese individual is inefficient in work that 
24 is long and continuous. 
Auchincloss, Sipple, and Gilbert reported that in obese subjects 
there is an increase in oxygen consumption during exercise which is 
out of proportion to the increase of work in breathing. This inverse 
effect is experienced by obese people. 25 
Pollack and Morse wrote that blood pressure and obesity were re-
lated. and caused. the heart to ·work harder. They believed that blood 
pressure is proportionated. to body weight and weight reduction lowers 
previously elevated blood pressure. 26 
Marks states that the control of body weight can contribute to 
23Bruch. Importance of Ove-rweigh-t, p. 407-8. 
24R. Kireilis and T. K. Cureton 1 "The Relationship of External 
Fat and Physical Education .t.ctivities and Fitness Test," Research 
,Quarterly, 18:125, Nay, 1947. 
25J. Howland Auchincloss, John Sipple, and Robert Gilbert, "Effect 
of Obesity on Ventilatory Adjustment to Exercis e," Journal of AJmJ_l~ 
Physiology, 18: 21.4,, Januar y, 1963. 
26 . 
H. A. Pollack a11d Arther Norse, !!ow to Reduce Surely and Safely 
(New York: McGraw-Hill Book Co., Inc., 1953), p. 10. 
the retardation of the degenerative process which takes place in the 
heart and circulatory system~ Marks also reported that there was sufficient 
data to indicate that overweight, even mild degrees, is harmful and is 
reflected. in the frequency of mortality from heart and other circulatory 
disorders, diabetics, liver and biliary tract disorders, and some forrns of 
arthritis. 27 
According to Mayer, exarcise not only keeps weight down, but is 
instrumental in keeping cholesterol and blood pressure down, keeps 
elasticity in the blood vessels, and may even create collateral circu-
lation in the heart . Exercise is a relatively inexpensive way to deal 
with cardio-vascular diseases. Physiologically everybody can reduce by 
increasing exercise and decreasing eating. 28 
Burt and Blyth found that body weight can be maintained or reduced 
by a small reduction in caloric intake and a slight increase of daily 
exercise. 29 Balancing the caloric intake with the energy expenditure is 
the simplest and most effective way to control the weight of the normal 
individual.30 
Exercise and. Its Effects On Overweight 
The use of physical activity only to promote weight less has 
27H. H. Marks, "Relationship of Body Weight and Mortality and 
Morbidity," Metabolisr.1 , 6:423, September, 1957. 
28Mayer, Op. Cit., p. 62-4. 
29 J. J. Burt and Carl S. Blyth , "The Role of' Exerclse in Weight 
Control," J Q,11Tnal of. Health, f _hysig_g.l Education a ng_ Recreation, 32:23-4, 
Jan uai"Y, 1961. 
JOJollif'fe, Opa Cit., p. 31. 
been rejected by many people because it requires a considerable amount of 
. energy to utilize fat. Cooper states: 
I want t.o make it clear ••• that exercise alone will not 
take off weight. If you expect to lose weight solely through 
exercise, you've been grossly misled. 
If you ran a solid hour, covering ten miles in that hour, 
or an average of six minutes per mile ••• you would burn off 
the equivalent of about 1200 calories. Then, when you finished, 
you could put most of it right back on again with a few candy 
bars.31 
In a study completed by Johnson, Burke, ·and Mayer on the relative 
importance of inactivity and overeating on the energy balance of obese 
high school girls, it was observed that the calorie lntake of the obese 
was not higher and in most cases was lower than that of their paired 
nonobese control. The marked inactivity of the obase group accounted for 
the positive caloric balance. There was considerable difference between 
the two groups regarding the extent of active sports a11d other strenuous 
activities. 32 
Mayer also studied obese and nonobese adolescent boys. The findings 
were essentially the same as with girls except for the fact that the 
differences in activity level was much less marked although '.t,he degree of 
participation ln active exercises was observed. to be generally less for 
the obese than for the nonobese. 33 
31
cooper, 01-,. Cit., p. 136-7. 
3
~. L. Johnson , B. s. Burke, and J. Mayer, "Relative I mportance of 
Inactivity and. Overeaiing in the Energy Balance of Obese High Scheel Gir ls," 
~rican Jo rnal of Clin:tc;_l Nutrition , 4:37- 4-L} , 1956. 
33P.A. St~fanicsh, F. P. Heald, and J. MayE:r , "Calo:r~e Intake in 
Relation to Energy 01.!tput of Obese and Nonobese Adc..,lescent Boys," American 
.J.ournal of Clinica.l Nutrition, 7: 55-62, 1959. 
Dorris and Stunkard use:1. mechanical pclometers to determine the 
physical activity levels of 15 obese women and 25 obese men, as compared 
with the activity of 11l3.tchE.<l nonobesc control subjects. The overweight 
subjects were signi.ficantly less active than the nonobese subjects as 
the obese women walked an average of 2.0 miles per day compared to 4.9 
miles per day for the nonobese women. Among men, the comparable figures 
were 3.7 to 6.0 miles per day. But a statistical analysis of the caloric 
expenditure data revealed that the differences between the obese and 
nonobese subjects was considerable greater among women than among men. 
Decreased physical activity was shown to be a major factor in the obesity 
of women but was less important in that of men. 34 
Appetite Suupressant Tablets and Its Effect .QJ.l the Overweight 
..L"T 
The use of drugs only to promote weight loss have been rejected by 
many people because lt requires very large doses to suppress the appetite 
and get rid of pounds. Mayer, the White House Advisor on Nutrition, has 
this to say: 
Drugs given by prescription ••• have a limited usefulness, a real 
but limited usefulness-- limited in terms of time, ••• six or eight 
ueeks. The dose would have to be stepped up and one very often runs 
into side effects. 
A limited period of effectiveness ••• encourages the patient. ~5 A re-education of patterns of eating and exercise can take place.) 
34R. J. Dorris and A ... T. Stunkard, "Physical Activity: Performance 
and Attitudes of a Group of Obece Women," Am~rican Journal .Qf Medical 
Science , 223-627, June, 19574 
35. Mayer, "Overweight-What To Do," p. 63. 
.L) 
Maddox states that diet pills depress appetite by acting on the 
centers of the nervcus system. However, after a few weeks, the patient 
develops a tolerance for them and th~ drugs then lose their earlier 
effectiveness. 36 
According to Rynearson and Gastineau evidence suggests that appetite 
depressing effect results from stimulation of the central nervous system. 
Drugs do produce a true anorexia with little adverse effect on the 
cardiovascular system. It is unwise to mix drugs which may cause a rise 
in blood pressure, undue stimulation, sleeplessness and nervousness, and 
psychologic dependence on the drugs. 37 
Merrell Company states that as is characteristic of sympathomimetic 
agents, it may occasionally cause central nervous system eff'ects such as 
insomnia, nervousness, dizziness , anxiety, and jitteriness. Depression 
has also been reportea .• 38 
Summary 
The review of literature seems to be in ~.,greement that exercise 
combined with a balanced diet can prevent overweight. There is evidence 
that calories should be spread in approxi mately equal amounts over 8.t 
least three meals par day and regular exercise not only causes increased 
caloric expenditure but promotes a more desirable body composition. 
36 Maddox, Op. cit. p. 117, 
37 
Rynearson and Gastineau, Op. Cit., p. 91-100. 
38The Wm. s. Merrell Company, Division cf Richardson-M .:-crell Inc., 
Cincinnati, Ohio 45215, U.S.A. 
16 
Overweight is a serious problem in the United States. Generally, 
the factors which are most likely to influence overweight are cultural, 
psychological, and physiological. Each is influenced. by the other. 
The treatment of overweight is necessary for psychological and physiological 
health reasons. Methods should be developed. for the establishment of 
weight reduction programs that would reorganj_ze individual 13.ves to 
achieve welght losn. 
CHAPrER III 
METHOD AND PROCEDURES 
Organization of the Study 
Skinfold measurements of volunteer female students at South Dakota 
State University resulted in seventy-five students being classified as 
subjects for this study by virtue of an overweight factor o:f twenty-five • 
percent or more body fat. The seventy-five female students reported for 
the first meeting with the investigator on February 23, 1971. After a 
discussion of the research procedures, responsibilities and commitments 
essential, forty-four volunteered to complete the total experiment. A 
commitment statement was signed by the subjects and this form appears in 
Appendix A. 
From the percent body fat data obtained on the Test I skin:fold 
measurements, the forty-four subjects were divided into four equated 
groups. The rank order method of determining groups was employed. These 
percent body fat data appear in Table II. 
A:fter the ·groups were equated, they were randomly assigned to 
Group I, II, III, IV by employing the pill box method. The two experimental 
variables employed were exer cise and an appetite suppressant tablet. The 
groups were des ignated as: Group I subjects exer cised and were adminis tered 
an ap:pe-tite suppressant tablet; Group II subjects exercised and were 
administered a placebo tablet; Group III subjects did not exercise and 
were administered a placebo tablet; Group IV subjects did not exercise and 
were administered an appetite suppressant tablet. 
I 
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The statistical design of this experimental study was a two-by-two 
Factorial Design as sho~m in Table I. 
Suppressant 
Placebo 
TABLE I 
EXPERIMENTAL DESIGN 
Exercise 
Yes No·-
I 
II 
IV 
III 
Following the designation of groups, all subjects were tested for 
the purpose of collectlng data for statistical analysis. The Astrand's 
1 Predicted Maximal Oxygen Uptake Test was employed. to determine cardio-
respiratory efficiency . The Gulick Anthropometric Tape was used to 
determine select girth measurements. 
Test I was given March 8,9,10, 1971 before the actual training 
began; Test II was given after three weeks of conditioning on April 2,3,5, 
1971 (just before Easter vacation); Test III was given after four 
additional weeks of e;onditioning on May 7,8,10, 1971; and Test IV was 
given May 17,18,19, 1971 which was ten days after the cessation of the 
program. 
The duration of the training session was a period of eight weeks, 
~er-Olaf Astrar.d, Work Test With The Bicycle Ergometer, (Varber, 
.Swed.ens Monark-Crescent AB), pp. 16-30. 
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March 15, 1971 to May 6. 1971. The subjects in Group I and II met Monday, 
Tuesday, W ~h1.esday and Thursday of each week for twenty-seven training 
sessions excluding Easter vacation April 8-12, 1971; however, the subjects 
were encouraged to exer cise on their own during this time. The subjects 
in Group III and IV met for administration of tablets and testing purposes 
only. 
Source of the Data 
The subjects in this study consisted of forty-four voluntee.c 
overweight South Dakota State University women whose bod.y fat exceeded 
twenty- five percent. Table II reveals the physical characteristics of 
age, height, wei.ght, and percent body fat of the forty-four subjects 
at the beginning of the study. 
Administration _qf the Treatment 
The treatments applif.rl in this study consisted of jogging and an 
appetite suppressant te.blet. 
The }:rogres lY.~ Jo!~ging Program. Brouha makes the following state 
ment concerni.ng training: 
a process of adaptation in uhich the ability of the body to do 
muscular work improves ••• the homeostatic mechanisms become more 
efficient so that in response to an equal amount of work, the dis-
placement from the resting equilibrium is reduced. and the speed of 
return to that level is increased,2 
Jogging is a particular kind of training. It is a form of exercise 
2r.ucien Brouha, "Training," Science and Med.icine of Exercis(L.. ~1 
.§.Dorts ed.. W.R. Johnson , (New York: Harper & Brothers, 1960), pp. 404 , 414. 
Subject 
01 
02 
OJ 
04 
05 
06 
07 
08 
09 
10 
ll 
Mean 
12 -
13 
14 
15 
16 
17 
18 
19 
20 
21 2, 
Mean 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
13 
M~!:> .... 
TABLE II 
PHYSICAL CHARACTERISTICS OF FORTY-FOUR SUBJECTS AT 
THE BEGINNING OF THE STUDY 
* Group Age Height Weight 
I 18 175.0 181.5 
I 18 164.0 174.0 
I 19 170.5 153.0 
I 18 17L~. 5 188.5 
I 18 188.0 229.0 
I 19 168.0 245.5 
I 18 165.0 138.0 
I 18 167.0 147.0 
I 19 160.0 ll~3. 0 
I 18 172.5 160.5 
I 18 1641 0 148.5 
I 18.3 169.9 173.5 
II 18 174.5 191.5 
II 19 164.o 155.0 
II 18 156. 5 137.5 
II 18 167.0 162.0 
II 19 161.5 206.5 
II 21 163.0 121.5 
II 19 165.0 173.0 
II 19 163.0 154.0 
II 19 164.0 182.5 
II 19 170.0 170.5 
II 12 1241 0 146. 5 
II 18.9 165.9 163.68 
.III 18 166.0 167.0 
III 19 161. 0 131.0 
III 22 176.5 186.0 
III 18 167,0 163.0 
III 19 152.0 205.0 
III 18 164.o 158.0 
III 18 177,0 200.0 
III 18 174,0 148.0 
III 19 164.0 156.0 
III 19 164.0 159.0 
III 25 16415 120. 0 
.,,.... J, , t:..t.. lL 1 {.."J QJ. 
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% Body Fat 
35.0 • 
36.0 
25.0 
32,4 
39,9 
39.9 
26.2 
28.7 
27.3 
30.3 
33.6 
32.2 
36.8 
30.3 
27.7 
29.8 
39.9 
25.2 
34. 2 
34.8 
37.2 
31.l~ 
2612 
32.2 
35.0 
25.0 
26.0 
35.0 
40.0 
28.0 
35.0 
32,3 
29.4 
32,9 
JS10 
~'?? 
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TABLE II ( continued) 
Subject Gr oup* Age Height Weight % Body Fat 
34 IV 18 170.0 170.0 33.9 
35 IV 18 173.0 198.5 35.7 
36 IV 18 159.0 125.0 31.0 
37 IV 18 168.0 168.0 30.5 
38 IV 20 167 • .5 155.5 35. 9 
39 IV 20 164.5 161.0 31.3 
40 IV 22 166.Q 142,0 28.6 
41 I V 19 168.0 160.0 30.0 
42 IV 19 156.0 130.0 26.2 
43 IV 19 174,0 188.0 33,1 
44 IV 2 0 1211 5 208. 0 36!8 
Mean IV 12.2 162.4 164,18 32..rl_._ 
*Group I - Exercise and Appetite Suppressant Tablet 
II - Exercise and Placebo Tablet 
III - No Exercise and Placebo Tablet 
IV - No Exercise and Appetite Suppressant Tablet 
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that consists of alternately walking and running at a slow to moderate 
pace. It can be graded from being slightly more strenuous than walking, 
to very vigorious exercise. The amount of exercise can be varied by 
changing the total distance covered, the percentage of time spent in 
walking, and pace of the running. By following the kind of progressive 
program which has been used successfully in training champion athletes, a 
gradually increasing stress can be placed on the card.lo-vascular and 
respiratory systems of the body. 3 
The progressive jogging program was administered and controlled for 
twenty-seven days excluding the Easter vacation period. The program was 
designed to allow each jogger -to progress at her own rate based on her 
own ability and level of fitness. The complete progressive program 
appears in Table III. 
A measured course and use of a watch provided a measure of progress. 
Training began gradually with a one mile distance at a slow run-walk 
• 
progressive pace. Distance increased gradually after five training sessions 
to produce an appropriat e stress and raise the level of fitness. The 
joggers were encouraged to run at their own rate and times were measured. 
individually after seven training sessions, 
4 Cooper's Twelve Minute Run-Walk Test was given after three weeks 
of conditioning to dete2--mine each joggers level of fl tness. This level 
~rederlch B. Roby and Russ ell P. Davis, Jo~ging For Fitness And 
~ight Control (Philadelphia: W. B. Saunder Co ., 1970), pp. 1-13. · 
4 
Kenneth H. Cooper, The New Aerobics (New York: M. Evans and Company, 
Inc., 1970), p. 30. 
Week 
1 
2 
J 
4 
5 
/ 
6 
7 
8 
* 
TABLE III 
PROGRESSIVE JOGGING PRCCRAM 
Day Distance 
Monday 1.00 Mile 
Tuesday 1. 00 Mile 
Wednesday 1.00 Mile 
Thursday 1.00 Mile 
Monday 1. 00 Mile 
Tuesday 1.25 Mile 
Wednesday 1.25 Mile 
Thursday 1.25 Mile 
Monday 1. 50 Mile 
Tuesday 1.50 Mile 
Wednesday 1.00 Mile 
Thursday 'fest I 
* Easter Vacation 
Tuesday 1. 00 Mile 
Wednesday 1.25 Mile 
Thursday 1.25 Mile 
Monday 1.25 Mile 
Tuesday 1.00 Mile 
Wednesday 1,50 Mile 
Thursday 1.50 Mile 
Monday 1.25 Mile 
Tuesday 1,50 Mile 
Wednesday 1.50 Nile 
Thursday 1,75 Mile 
Monday 1. 00 Mile 
Tuesday 1. 50 Mile 
Wednesday 2.00 Mile 
Thursdc3:y Test II 
The subjects were encouraged to jog on their own. 
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Time 
lJ:45 
lJ:15 
13:00 
• 12,30 
11:55 
14:JO 
14:JO 
lJ:15 - 14:00 
16:50 - 18:50 
16:05 - 18:JO 
14:00 
9:30 - 11:30 
11:00 - 16:00 
10:JO - 16:00 
10:JO - 16:00 
8:00 - 11 : JO 
12:4.5 - 18:00 
12:22 - 18:10 
10:15 - 14:00 
13:00 - 17:55 
12:36 - 18:12 
14:28 - 22:00 
8:00 - 10:JO 
11:55 - 17:00 
17:30 - 25:00 
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of fitness along with heart rate which was taken daily was used to determine 
the remaining four weeks of training. Cooper states that heart rate 
should be more than 150 beats :per minute to produce a training effect. 5 
The mean training heart rate for the group was 180. 
The Twelve Minute Run-Walk Test was repeated. the last day of the 
6 program to determine a,.~y change in level of fitness according to Cooper. 
The results in Table IV show that the subjects in Group I improved in 
level of fitness the most. This may have been due to the anorexigenic 
action of the suppressant . 7 
The AJm,_eti te i?.upp-res sant Tablet. In a series of conferences with 
Dr. Gilford Gross , Professor of the College of Pharmacy and Glenn Robinson, 
Professor of Health , Physical Education, and Recre~ticr.. ' at Sou.th Dakota 
State University, and Dr. Robert E. Shaskey, M.D . on Jan. 27, 1971, the 
Tenuate Dospan* tablet manufactured by the Wm. S. Merrell Company was rec-
ommended and prescribed as the appetite suppressant to be administered. 
Each Tenuate Dospan* white tablet contains seventy-five milligrams 
of diethylpropion hydrocloride combined with a special hydrophilic ma.tr · x. 
This sympathomimetic drug has been demonstrated in laboratory animals 
and numerous clinical studies. 
Diethylp~opion hyd.rocloride is a central stimulant appetite suppressant . 
5i<:.H. Cooper , Aerobt,g~ (New York ; M. Evans and Co., Inc., 1968), p,23. 
6 Cooper, The New Aerobics, p. l-¥7. 
7Walter Moddcl ( ed. ), Dr u~s of Choic_g 1970-71 (St. Louis: The C. V. 
Mosby Company, 1970), p. 287. 
* R Manufactured. by the Wm. s. Merrell Company, Division of 
ichardson-Merrell Inc ., Cincinnati, Ohio 45215 
TABLE IV 
TWELVE MINUTE RUN-WALK TEST 
Cooper's Distance 
Level of Fitness (Miles ) Test I Test II 
* Group I 
Excellent 1. 65 
Good 1. 35 3 10 
Fair 1. 15 8 1 
Poor 
. 95 0 0 
* Group II 
Excellent 1.65 
Good 1.35 0 3 
Fair 1.15 9 7 
Poor 
. 95 2 1 
* Twenty-two subjects were in the_ jogging program wi th el even 
subjects exerci sing and taking an appetite suppressant tablet (Group I) 
and eleven subjects jogging and taking a placebo tablet (Group I I). 
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Its anorexigenic action is used to suppress the appetite i.n the management. 
8 
of obesity. Wakefulness and increased activity are cormnon side effects 
of anorexigenic agents. 9 A person may develop a tolerance, therefore, the 
"dosage would have to be stepped-up to develop any side effects ••• 
the limited period of effectiveness encourages the patient to re-educate 
"10 patterns of eating. 
The placebo tablet which was identical in shape and size to the 
appetite suppressant tablet was also supplied by the Wm. s. Merrell Company. 
The subjects were unaware that a placebo was employed in this study and 
as a result all subjects felt they were receiving an appetite suppressant. 
Refer to Appendix B for complete procedures of administrating the tablet. 
A weeks supply of the appetite suppressant was admln.istered to 
twenty-two subjects, eleven from Group I and eleven from Group IV. Each 
subject swallowed whole one seventy-five milligram tablet daily at 10:JO 
A.M. 
The placebo administered contained a non- active drug. A weeks 
supply was given to eleven subjects from Group II and eleven subjects 
from Group III. One placebo was swallowed whole daily at 10:30 A.M. 
Method. .Qf Collecting Pata 
The same laboratory procedure for securing data were used with all 
8Arther Osol and John E. Hoover (eds.)~ Remington's Phar maceutica l 
Sciences (Penn: Mack Publishing Company, 1970), p. 804. 
9 Moddel, loc. cit. 
10 Jean Mayer, "Overwei ght: What To Do," U. S~ Ne?d.§. and Wor ld 
R.epo=tt_11 67:63. 
27 
subjects. The subject was requested to use the restroom facilities and 
then undress. The subjects weight and height, four girth measurements, 
and two skinfold measurements were measured and recorded. The methods 
used . in the collection of anthropometric data were as follows: 
Weight Measurement. The subject was weighed on a balance beam scale 
to an accuracy of one-half pound. 
.• 
Height Measurement. Height was measured. to the nearest centimeter 
with a stadiometer. Each subject was instructed to stand with her feet 
flat, eyes looking straight ahead, and 1:::ack in contact with the measuring 
rod. She was then instructed to reach the ceiling with the most posterior-
superior portion of her head. The height was measured in this position. 
Girth Measurements. The girth measurements were taken and recorded 
to the nearest one-half centimeter with a Gulick Anthropometric tape . 
The tape was pulled tight enough so that it was smooth but not produc·ing 
an identation in the skin. The tape was crossed to get the point of 
reading. The subject was instructed to stand on both feet in a natural 
position. The girth measurements were taken at the following sites: 
1. Waist. The girth measurement was made around the waist at 
a line midway between the thorax cavity and pelvis region above the iliac 
crest and below the last rib. 
2. 1:!1.n. The girth measurement was made around the hip along a 
line from the lateral projections of the greater trochanters of each :femur 
bone. 
3. Upper Arm. The girth measurement was made around the arm 
at a line below the insertion of the deltoid muscle. 
4. Thigh. The girth measurement was made at a line around 
the thigh below the gluteus maximus muscle fold. 
Sk_infold Measurement. Three measures of adipose tissue were made 
at each site by use of the Lange Skinfold Calipers. The data recorded 
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in millimeters were the mean of the three measurements. This mean measure-
ment for each site constitutes the raw scores in computing density by use 
of the following formula by Sloan . 11 
Density= 1.0764 - 0.00081 (Suprailiac ) - .0.00088 (Arm) 
The percent of body fat was computed from the density value by use 
12 
of the following formula by Brozek. 
Percent Body Fat= 4. 570/Densi ty - 4.142 X 100 
The instructions followed. for skinfold measurement uere as 
suggested. by Sloan. 13 
A skinfold was taken with the thumb and index finger of the l eft 
hand. The skln was pinched and ·pulled away from the muscle and held 
approximately one centimeter from the location of the actual measuring 
site. Pressure was used at first to allow body fluids to shift and then 
the measurements were made ·tiy placing the jaws of the calipers below and 
in line with the tips of the thumb and forefinger. Standarized. pressure 
11A. w. Sloan, J. J. Burt, and c. s. Blyth, "Estimation of Body Fat 
in Young Women," Journal of A..IDllied Physlolog:r 17:967-970, November, 1962, 
12J · t · · A 1 . f' B , C . t· osef Brozek, et al. "Densi ome1:.r1c na ysis o co..y omposi 1.on: 
Revision of Some Quanti tah. ve Assulilption," Annals of New York AJ;adem:x: of 
Science, 110:110 1061 cited by Hat'ry L. Forsyth, "The Eatima.tion of Lean Bod ' J ' / - · Y rl eight in Male A -r.hletes," ( unpu bUshed Doctor's disse:!.."ta ti on , Springfield 
College, 19?0), p. 27. -
11 __ 
was placed on the calipers and when the indicator stopped, the results 
were recorded in millimeters. Skinfold measurements were taken on the 
ll~ 
right hand side on the following sites: 
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1. Upper Arm. A vertical fold on the back of the arm halfway 
between the acromion and olecr,amon processes with the shoulder adducted 
and elbow extended. 
2. Suprailiac. The measurement. was made on the right hip 
at a point located at the center of the sagittal plane of the body and 
at the top of the crest of the illium or hip bone. 
After the anthropometric measurements were taken the subjects were 
instructed to ride the bicycle ergometer located in the Human Performance 
Laboratory at South Dakota State University. The methods used in the 
Pollection of this data were as follows: 
Cardio-respiratory Efficiency Measurement. The cardio-respiratory 
. 
efficiency measurements used in this study was Astrand's Predicted Maximal 
Oxygen Uptake Test. 15 Each subject rode the bicycle ergometer for six 
minutes at a constant submaximal load of one and one-half kilograms and 
at a pedal frequency of fifty revolutions per minute. Pedal frequency 
was maintained by using a metronome. Each subject's heart rate was checked 
With a stethoscope and recorded. the last fifteen seconds of each minute. 
An average of the last two minutes were used to predict the subjects 
maximal oxygen uptake in liters per minute. The maximal oxygen uptake was 
14Ibid. 
15 Astrand, loc. cit. 
recorded in millil iters per kilogram of body weight per minute (mil/kg/min) 
on the basis of each subject's weight. 
Procedure for Collecting ~ 
All anthropometric measurements were complet ed. in the women's 
dressing room located in the South Dakota State Universi ty Gymnasium. 
All testing for card.lo-respiratory efficiency was completed in the Human ~ 
Performance Laboratory located in the South Dakota Sta t e University Gym-
nasium. The investigator employed the following procedure t o acquaint 
the subjects with t he study and tests prior to the initial t esting. 
1. Presentation of a general overview of the study f ollowed 
by questions and answers , 
2, Explanation and demonstration of the techniques for the · 
various tests. 
3. Operation of the bicycle ereometer by each subject, 
Test dates and times were then set for each subject prior to each 
test. The same l aboratory procedure for securing data was used wi t h all 
subjects. 
1. 'I'he subjects reported to the dressing room and were 
requested to use t he restr oom faciliti es prior to taking anthropometric 
measurements. 
2. A mi nimal amount of wearing apparel was worn by t he subjects 
for efficient t aking of anthropometric measurements by the inves t igator 
3, The subjects were weighed to the nearest one-half 
Pound, 
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4. The investigator then collected data from the anthropometric 
sites on the subjects body for purposes of determining percent body fat 
and circumference measurements. 
• 
CHAPI'ER I V 
ANALYSIS AND DISCUSSION OF RESULTS 
Organization of the~ for Analysis 
The data obtained. from the study were organized. into a two- by-two 
Factorial Analysis of Variance Design. 1 The two experimental variables 
investigated in this study were an appetite suppressant tablet versus a 
placebo t ablet, and jogging versus no jogging. 
The data presented in this chapter were organized in a manner that 
facilitat ed the analysis of the changes that occurred in the parameters 
of six anthropometric measurements and predicted maximal oxygen uptake . 
The subjects were divided into four groups . Data were collected during 
a pre-test (T1), after three weeks of treatment (T2 ), after four additional 
weeks of treatment (T
3
) , and after a ten day cessation of the program (T4). 
Three F ratios were computed. to determine the signif'icance of 
difference among the group variables of appetite suppressant tablet versus 
placebo tablet, jogging versus no jogging, and the interaction among t he 
four groups. The mean changes of the seven parameters for the appetite 
suppressant tablet versus placebo tablet groups appear in Table V. The 
mean changes of the seven parameters for the jogging versus no jogging 
groups appear in Table VI . The mean changes for the seven parameters f or 
the combination of groups appear in Table VII. The raw data for all 
subjects on all variables i s found in Appendix C. 
Ph 1Jerome c. Weber and David R. Lamb, Statistics and Research i n 
-Ysica 1. Education (St. Louis: 1'he c. V. Mosby Company, 1970), p. 12J . 
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TABLE V 
TABLE OF MEAN CHANGES 
FOR APPE'l'ITE SUPPRESSANT TABLf:T VERSUS PLACEBO TABLET GROUPS 
Parameter Group Tl - T2 T1 - TJ Tl - T4 
Weight Suppressant -5.87 -7.68 -7.23 
(lbs) Placebo 
-2.s2 -3.48 -3.28 
Waist Suppressant -3.86 -6.75 -6.98 (cm) Pl~cebo -2!86 -5,46 -5.84 
Hip Suppressant -2.00 -3.91 -3.16 
\ (cm} Placebo -1.'50 -2.16 -2.09 
Arm Suppressant -1.39 -2.18 -2.14 (gm) Placebo -1,21 -1128 -1.8~ 
Thigh Suppressant -1.86 -3.43 -J.68 (cm) Placebo -o.86 -l.J2 -1.sql 
Body Fat Suppressant -1.85 -5.05 -4.72 
(~) Placebo -1.58 -3eZl -4102 
to2 Suppressant 2.59 J.89 4. 57 Cml/~_gLmin) Placebo 2. 25 3, 5l~ 3.41 
TABLE VI 
TABLE OF MEAN CHANGES 
FOR JOGGING VERSUS NO JOGGING GROUP 
Parameter Group 
Weight Jogging -4,09 -5,71 -5,59 
- ( 1 bs) NO LT ogg).!:.l.nllig:i...-~--____;,-4.:!,.Jtt....3~6:.,.__ __ -_5~-i....;4~6 _____ - ..it.:5,~6=1~ 
Waist J · -3. 34 --6. 52 -7. 09 ( ogg1ng cm) No Jogging -1,39 -5,68 -5, 71 
Hip( Jogging -1,55 -2.61 -1.98 
- cm) No J ogidng -1,96 -3,46 -'3, 2? 
Arm Jogging -1. 50 -2. 34 -2. 09 
- Ccm) No Jop;ginq; -1. 09 -1. 82 -1. 89 
Thigh Jogging -1.39 -2.39 -2,61 
---km-::u_ ____ _!:!N~o~J~o~g;,fg:d·i :lln~g _____ --=l:;.1,-'3:z.4_. _ ___ --=:=2:.J.,-:4~1 ____ ---;2:..a,-:-'98 
Body Fat J ~ -1. 73 -4. 50 -4. 30 (m) ogg ... ng VO 19 No J ogginr; - 1.?0 -4,26 -4, li-9 
Jogging J. 92 6. 09 5. 82 
No J oo- j_no- 0 1 4 2 16 
TABLE VII 
TABLE OF MEAN CHANGES FOR INTERACTION BETWEEN GROUPS 
Parameter Group* Tl - T2 Tl - T3 Tl - T4 
Weight I -6.36 -9.32 -8.J2 
(lbs) II -1.82 -2.09 -2.86 
III -3.32 -4.86 -5.09 • 
IV -5.41 -6.05 -6.14 
Waist I - 3.50 -7.50 -8.14 (cm) II -3.18 -5.55 -6.05 
III -2 .55 -5.36 -5.64 
IV -4.23 -6.00 -5.82 
Hip I -2.14 -4.14 -3.50 (cm) II -0.96 -1.09 -o.46 
III -2.05 -J.23 -J.73 
IV -1.86 -3.68 -2.82 
Arm I -1.73 -2.68 -2.68 (cm) II -1.27 -2.00 -1.46 
III -1.14 -1.96 -2.18 
IV -1.05 -1.68 -1.59 
Thigh I -1.86 -3.55 -3.81 (cm) II -0.90 -1.23 -1.41 
III -0.82 -1.55 -2.41 
IV -1.86 -3,32 -3.55 
Body Fat I -1.70 -4.97 -4.64 (%) II -1.76 -4.0J -3. 96 
III -1.40 -3.38 -4. 17 
IV -1.99 - 5.13 -4.81 
• vo2 I 3.64 6.47 ?.00 (ml/kg/min) II 4.18 5.82 4.64 
III 0,32 1.27 2. 18 
IV 1.,4 1.41 2.14 
* Group I - Appetite Suppressant Tablet and Exercise 
Group II - Placebo Tablet and Exercise 
Group III - Placebo Tablet and No Exercise 
_Group IV - Appetite Suppressant Tablet and No Exercise 
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Analysis of .t.he Data 
Results from Test_l to Test II . Table VIII shows the analysis of 
variance for ~he seven parameters from Test I to Test II. An F ratio of 
8.21 for weight with respect to the appetite suppressant tablet variable 
indicated a significant difference between the suppressant and placebo 
tablet variables at the ,01 level of confidence. According to the mean 
changes, there was a significant loss of -5.87 pounds for the appetite 
suppressant group and only -2.57 pounds for the placebo group. An F ratio 
• 
of 5,46 for the thigh circumference measurement with respect to the appetite 
suppressant tablet variable indicated a significant difference over the 
placebo group at the ,05 level of confidence. According to the mean 
changes, there was a significant loss of -1.86 centimeters on thigh cir~ 
cumference for the appetite suppressant tablet group and a -0.86 centimeters 
for the placebo group. The F ratio of 9,73 for cardio-respiratory 
efficiency with respect to the jogging variable indicated a difference 
between the jogging program and no jogging at the ,01 level of confidence. 
According to the mean changes, there was significant gain of 3.92 ml/kg/min 
for the jogging group and only a gain of 0,93 ml/kg/min for the no jogging 
group. The F ratios for waist, hip, arm, and percent body fat parameters 
indicated that no significant difference among the changes in the four 
groups had occurred with respect to either suppressant or placebo , jogging 
or no jogging, or an interaction of the two variables. 
Results from Test I to Test III. Table IX shows the analysls of 
va~iance for the seven parameters from Test I to Test III. The F ratio 
Parameter 
Weight 
(lbs) 
Waist 
(cm) 
Hip 
(cm) 
Arm 
(cm) 
Thigh 
(cm) 
Body Fat 
(%) 
~oz 
ml/kg/min) 
, 
TABLE VIII 
ANALYSIS OF VARIANCE TABLE 
TEST I - TEST II 
Source of 
Variance DF 
Suppressant l 
Jogging 1 
Interaction 1 
Error 40 
Suppressant l 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction l 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
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M.S. F** 
121.11 8.21 • 
.8181 • 06 
16.568 1.12 
14.?43 
11.000 1.29 
• 022727 • 027 
5,1136 .60 
8.5261 
2.7500 • 59 
1.8409 .40 
5.1136 1.10 
4.6386 
.3636 .29 
1.8409 1.45 
.8181 .65 
1.2659 
11. 000 5.46 
.022727 .0113 
• 022727 .0113 
2.0159 
.765 .47 
.014_54 .089 
1.178 • 72 
1.625 
1.2784 .13 
97.505 9,73 
8.642 .86 
10.026 
Parameter 
Weight 
(lbs) 
Waist 
(cm) 
Hip 
(cm) 
Arm 
Thigh 
(cm) 
-
Body Fat 
(%) I 
• VO 
tml/kg/min) 
TABLE IX 
ANALYSIS OF VARIANCE TABLE 
TEST I - TEST III 
Source of DF 
Variance 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Err or 40 
Suppressa!lt 1 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jog_ging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
,._.F ( 
.05 1/40) = l}. 08, F.Ol (1/40) = 7,Jl . 
)l 
M.S. F** 
194.46 J.88 
.6875 .01 
100.50 2.00 
50.145 
18.460 l.?8 
7,7784 ,75 
4,778 .46 
10. 3.56 
r 
33,687 3.25 
7.7784 .?5 
18,460 1.78 
10,356 
.46022 .22 
3.0056 1.42 
2,5056 1.19 
2.1125 
46.022 10,38 
, 022727 • 051 
.8181 • 18 
4.4318 
19,912 J.01 
.6627 .10 
1.760 .27 
6.6090 
1,3127 . 07 
248.66 13. L~7 
.4809 • OJ 
18.462 
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of 10.38 for the thigh circumference with respect to the appetite 
suppressant varialile indicated a significant difference between the appetite 
suppressant and placebo tablet group at the .01 level of confidence . 
According to the mean changes, there was a significant loss of -J.43 
centimeters and only -1.39 loss for the placebo group. The F ratio of 
lJ.47 for cardi.o-respiratory efficiency with respect to the jogging 
variable indicated a significant difference between the jogging and no 
jogging program at the .01 level of confidence. The mean changes indi-
cated that there was a significant gain of 6.09 ml/ kg/min for the 
suppressant group and only 1. 34 ml/kg/min for the no jogging group. 'l'he 
F ratios for waist, hip, arm, and percent body fat indicated that no r 
significant change occurred with respect to either the suppressant or 
placebo, jogging or no jogging, or an interaction of the two variables . 
Besul ts from Test I to Test IV. Table X shows the analysis of 
Variance for the seven parameters from Test I to Test IV . '1.1he F1 ratio 
of 6.13 for the thigh circumference with respect to the appetite suppres -
sant tablet variable i ndicated a difference between the suppressant and 
Placebo tablet group at the .05 l evel of confidence, The mean changes 
indicated. a significant loss of -J.68 centimeters for the suppr essant 
group and only -1.91 loss for the placebo group. The F ratio of 5.38 
for predicted. maximal 0 xygen uptake with respect to the jogging variable 
1ndicated a significant difference between jogging and no j ogging group 
at the .05 l evel of confidence . According to the mean changes , there 
Was a significant gain of 5. 82 ml/kg/ min for the jogging group and onl y 
. 2 16 
• ml/kg/_min ga1.n for the no jogging group . The F rat io of 4. 73 for 
ar~, cir cumference indicated a difference in the interaction between the 
Parameter 
Weight 
(lbs) 
Waist 
(cm) 
Hip 
(cm) 
Arm 
(cm) 
Thigh 
(cm) 
Body Fat (%) 
• 
VO 
tml/kg/min) 
TABLE X 
ANALYSIS OF VARIANCE TABLE 
TEST I - TEST IV 
Source of 
Variance DF 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Error L~O 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
Suppressant 1 
Jogging 1 
Interaction 1 
Error 40 
**F 
• 05 (1/40) = 4.08, F,Ol (1/40) = 7,Jl . 
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M.S. F** 
116.18 2.09 
.00568 • 01 • 
53.460 , 96 
55,715 
14.204 • 93 
20.45 1.34 
10.022 3,35 
15.27 
12.551 ,98 
18.460 1.44 
43.005 3,35 
12.826 
1.1136 ,58 
.3636 .19 
9.0909 4,73 
1.9227 
J4. _568 6.13 
1.4545 .26 
4,4545 • 79 
5.6420 
4,7127 .83 
.4009 • 07 
• 03636 . 06 
5.6895 
14.778 . 54 
147.28 5.38 
15.960 • 58 
27~368 
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two variables at the .05 level of confidence. The writer is unable to 
explain why this significance occurred. The F ratios of weight, waist, 
and hip show that no significant change occurred.. 
Discussion of Results 
The results of this study showed a significant reduction in 
thigh circumference and weight of the subjects with respect to the use of 
-
the appetite suppressant tablet. The progressive jogging program showed 
a significant increase in cardio-respiratory efficiency as compared to 
the results of the no jogging program. No significant differences were 
found among the other parameters. 
The results of Test I to Test II indicated. a significant loss in 
the subjects weight; however, weight loss was not significant from Test I 
to Test III or Test I to Test IV~ Weight loss differences from Test I 
~ 
to Test III did, however, approach significance. Baird and Howard 
indicated that the use of appetite suppressa nt drugs aided individuals in 
curbing their food intake for short periods of time. In long term programs 
of weight reduction , the superiority of the diet pill to a placebo have 
not been demonstrated . A person may develop a tolerance for drugs which 
cause a limited period of effectiveness. 2 This may have occurred. in the 
present study. 
On the other hand, the results of reduction in thigh circumference 
were significant for the duration of the study and this reduction continued 
2I. Mc Lean Baird and Alan N. Howard, Obesity: M Scientific 
Aspects (Edinburgh and L ndon: E & S. Livingstone Ltd ., 1969 , p. 113 . 
I / 
throughout the study. Roby and Davis indicated. that fat deposits tend 
toward a more pronounced accumulation in thigh and hip region in women. 
During weight loss, fat will be reduced all over the body but in pro-
portion to the amount present at any given site or location. 3 
Of particular interest, even though not significant, all anthro-
pometric parameters reduced to a greater degree with the appetite 
suppressant than with the placebo. During the eight week treatment period• 
of administrating the appetite suppressant all anthropometric measurements 
reduced. However, it was noted that after ten days of no treatment there 
was a slight increase in weight, hip, arm, and percent body fat measure-
ments. Card.lo-respiratory efficiency increased during this period which 
was probably due to the anorexigenic action of the suppressant during the 
treatment period. 
Card.lo-r espiratory efficiency significantly increased to a greater 
degree from Test I to Test II and Test I to Test III in the jogging groups 
as opposed to the no jogging groups. According to Cooper if exercise is of 
sufficient intensity and duration, a training effect will be produced 
which will increase the capacity of the body to utilize oxygen. 4 
The results of the Twelve Minute Run-Walk Test also showed an 
improvement in physical fitness of all the subjects in the jogging program. 
However, the group using the appetite suppressant tablet improved. the 
3Frederick B. Roby and Russell P. Davis, Jogglng For Fitness and 
Weight Control (Philadelphia: W. B. Saunders Company, 1970), pp. 22-26. 
4Kenneth H. Cooper, The New Aekobics (New York: M. Evans and 
Company, Inc., 1970), p. 16. 
most. This may' have been due to the anorexigenic action of the 
. suppressant. 
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The eight week progressive jogging program produced no significant 
loss in any of the anthropometric parameters measured, However, it must 
be noted that individuals did show anthropometric measurement decreases. 
(Appendix C) The results show that in eight weeks all subjects experienced 
weight loss except for two i ndividuals with individual losses varying from 
-1. 0 to -45. 0 pounds. The mean weight loss was -9. 32 pound for Group I 
and -2.09 pounds for Group II which indicates that exercise and reduced 
caloric intake does affect weight loss. 5 The use of physical activity 
only to promote wei.ght loss has been rejected by Cooper. 6 The present 
study supports that contention. 
It is interesting to note that the personal reaction of the sub-
jects t-ras most favorable in attitude toward the study. Those who lost 
weight indicated. that their self-image had vastly i mproved . The 
investigator noticed an increase ln pride of dress, personal grooming, 
and in attitude toward self. 
Finally, due to the results of this study and within the limita-
tions, the hypothesis as stated that there is no signiflcant difference i n 
changes in the selected variables among the four groups as a result of the 
specified. treatments cannot be wholly accepted. Significant differences 
5Jean Hayer, "Exercise and Weight Control," Science and Medicine 
.Q.f_ Ex~rcise 11.lli pnor t~ ed. W. J. Johnson (New York: Harper & Brothers, 1960) 
pp. 301-9. 
6Kenneth H. Cooper, Aerobics. (New York: M. Evans and. Company , Inc., 
1968), p. 136. 
were found in weight and thigh measurement with respect to the appetite 
suppressant variable, and card.lo-respiratory efficiency with respect 
to the jogging program. The null hypothesis was accepted for all other 
parameters measured. 
CHAPTER V 
SUMMARY, CONCLUSIONS , ANTI RECOMMENDATIONS 
Summary 
The purpose of this study was to investigate the effects of a 
progressive program of jogging, use of an appetite suppressant tablet to 
reduce the appetite drive , and a combination of both on selected anthro-
pometric measurements and cardio-respiratory efficiency. 
The subjects incorporated into this study wer e forty-four female 
student volunteers f rom South Dakota State University who were considered 
overweight by t wenty-five percent body fat. All subjects were pretested 
to determine their initj_al :physical character istics as measured by the 
following parameters: six anthropometric measurements and cardio-
respir2 .. tor y efficiency. 
Jogging and an appetite suppressant tablet were the two experi-
mental variables involved in this study. A two-b-1- two factoria l design 
facilitated the organization of four separate groups . The subjects were 
divi.ded into equated groups on the basis of their percent body fat 
results in the initial test. 
This study, including all testing perlods, was completed over a 
period of eleven we0ks beginning March 8, 1971 to fliay 19, 1971. The 
experimental treatment was a period of eight weeks beginning March 15, 
1971 to May 6, 1971 ~1i th Tes-t I preceding the actual t reatment; Test II 
followed three weeks of t11e treatment : Test III followed four additional 
weeks of the t re~tment ; Test IV followed ten days of cessation of the 
treatment . All :paramBters were measured. in each of the four t.ests. 
Analysis of variance was computed to test the significance of 
difference among the groups between Tes t I and Test II, Test I and Test III, 
and Test I and Test IV. 
Analysis of variance computed among the groups between Test I 
and Test II resulted. in significant F ratio for the parameters vo2 with 
respect to jogging; thigh circumference and weight with respect to 
suppressant tablet. The F ratios for the other parameters indicated no 
significant difference between Test I and Test II with respect to either 
jogging, suppressant tablet and/or an interaction of both. 
Analysis of variance computed amoll'; the groups between Test I 
and Test III resulted in significant F ratios for the parameters -O-o2 
with respect to jogging and thigh measurement with respect to the use of 
appetite suppressant tablets. The F ratios for the other parameters 
indicated. no significant difference between Test I and Test III with 
respect to either jogging, suppressant tablet, or an interaction of both. 
• 
Analysis of variance computed among the groups between Test I and 
Test IV resulted in significant F ratios for the parameters vo2 with respect 
to jogging; thigh measurement with respect to the use of suppressant 
tablets; and arm measurement with respect to interaction of the two 
variables. The F ratios for the other parameters indicated no significant 
difference between Test I and Test IV with respect to either jogging, use 
of the suppressant tablet, or an interaction of both. 
Conclu§ions 
Due to the results of this study and within its limitations, the 
investigator concludes: 
1. The appetite suppressant tablet as used in this study 
did significantly affect reduction of thigh measurement and weight lose 
as opposed to a placebo tablet . 
' 
2. Exercise only as used in this study did not result in a 
significant loss in any anthropometric measurements. However, cardio-
respiratory efficiency did significantly improve. 
Recommendations 
Based on the findings of this study, the investigator proposes 
the following recommendations for further study: 
1. That an identical study be completed employing a longer 
dura·tion of treatment, 
2. That a follow-up study testing the same parameters be 
continued on the subjects taking part in this study. 
3. That a program for the overweight college student be 
incorporated in the curriculum of Health, Physical Education and 
Recreation Department of South Dakota State University. 
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APPENDIX A 
THE COMMITMENT STATEMENT SIGNED BY THE SUBJECTS 
I _________________ consent to be in this 
study because of my desire to reduce my weight and voluntarily will 
cooperate with the prescription of exercise and/or appetite 
suppressant tablet. 
Thank you, 
APPENDIX B 
LEITER OF INSTRUCTION TO 44 SUBJECTS 
Dear 
Please read the following instructions carefully. Your cooperation on 
these medical procedures is greatly appreciated. 
1. Sealed in the envelope is your prescribed supply fo~ seven days 
of appetite suppressants_ patented and donated for this research by 
The Wm. S. Merrill Company. The sole use of the Merrill appetite 
suppressant is in reduction of your appetite which is an aid to 
control overweight. 
2. Beginning Tuesday, March 16, 1971 swallow whole ONE tablet Daily 
with water (Do not break or chew) at 10:25 A.M. (Please follow 
these medical procedures). 
3. Tear open with thumb and index finger the upper left hand corner 
of your envelope containing your prescribed supply of appetite 
suppressants. Fold the envelope in half after opening to prevent 
scattering your remaining supply. 
4. Report for your next supply Monday, March 22, 1971 between 1 and 4 
o'clock to the Human Performance Laboratory in the SDSU Fieldhouse. 
Feel free to call me at anytime at 692-2301 or 688-:5723 if you have any 
questions. 
Than.~ you, 
Jo Ann Krause 
APPENDIX C 
TABLE XI 
RAW DATA FOR BODY WEIGHT (LBS) 
Subject Group Test I Test II Test III Test IV 
01 I 181.5 178.0 179.0 183.0 
02 174.0 170.5 169.5 • I 171.5 
03 I 153.0 151.0 152.5 152. 0 
04 I 188.5 180.5 174.o 174.5 
05 I 229.0 225.0 224.0 226.0 
06 I 245.5 220.5 200,0 200.5 
07 I 138.0 135.0 135.0 136.0 
08 I 147.0 142.0 141.0 143.0 
09 I 143.0 142.0 140.0 138,5 
10 I 160.5 151.0 148.5 147.5 
11 I 14815 JA3. o 142.0 J.44.5 
Mean I 173.50 167.14 164.18 165.18 
12 II 191.5 193.5 196.5 200.0 
13 II 155.0 151.0 148.5 149.5 
11~ II 137.5 133.0 135.5 130.0 
15 II 162.0 157.5 160.0 157.5 
16 II 206.5 204.0 208.0 207.0 
17 II 121.5 120.0 118.0 115.5 
18 II 173.0 170.0 166.5 168.0 
19 II 1_54.0 153.0 152.5 151.0 
20 II 182.5 182.0 178.0 178.5 
21 II 170.5 170.0 167.0 168.5 
22 II 146 1 5 146 1 0 14z.o 143,0 
Mean II 163,68 161. 86 161 • .59 160.82 
23 III 167.0 163.0 156.0 154.5 
24 III 131.0 127.5 127.0 131.0 
25 · III 186.0 181.0 184.0 185.0 
26 III 163.0 161.0 160.0 160.0 
27 III 205.0 203.0 203.0 204.o 
28 III 158,0 155.0 150.5 148.0 
29 III 200.0 195.5 194.o 19L~. 0 
30 III 148.0 145.0 144.o 142.0 
31 III - 156.0 151.5 151.5 153 • .5 
32 III 159.0 156.5 150.5 149. 0 . 
33 III 120!0 162.2 162.0 166 1 0 
Mean III 167.54 164.22 162.68 162.45 
53 
TABLE XI (continued) 
Subject Group Test I Test II Test III Test IV 
34 IV 170.0 168,5 169.5 170, 0 
35 IV 198.5 192.0 190.0 194, 5 
36 IV 125.0 119.0 116,0 115.0 
37 IV 168.0 160.0 161,0 159.5 
38 IV 155 • .5 155.0 158.0 155.5 
39 IV 161.0 153.0 150.0 148. 5 
• 40 IV 142.0 136.0 134 • .5 135.0 
41 IV 160.0 156. 0 156.0 154. 0 
42 IV 130.0 123.0 124.o 125. 0 
43 IV 188,0 186,0 184.o 184. o 
44 IV gos. a 12s.o 126.5 128.o 
Mean IV 164. 18 158,77 158.13 1_58.04 
TABLE XII 
RAW DATA FOR WAIST MEASUREMENT (CM) 
Subject Group Test I Test II Test III Test IV 
01 I 83.0 80.0 75.0 77.0 
02 I 87.0 87.0 81,5 82.5 
03 I 74.0 70.0 69.0 68.0 • 
04 I 88~0 85.0 80.0 79.5 
05 I 102.0 95.0 93.0 95.0 
06 I 109.0 98.0 90.0 86.o 
07 I 75.0 73.0 71.5 67,5 
08 I 72.5 69.0 67.0 67.5 
09 I 79.0 79.0 72.0 70.0 
10 I 71.0 68.0 64.o 63.5 
11 I so.o za.o zs.o 24.5 
Mean I 83.68 80.18 76.18 75.54 
12 II 87.5 83.0 83.0 83.0 
13 II 74.0 70.0 70.0 71.0 
14 II 85.0 78.0 78.0 76.0 
15 II 80.0 75.0 75,0 74.o 
16 II 97.5 96.0 93.0 90.0 
17 II 64.0 62.0 58.0 59.0 
18 II 83.5 82.0 81.0 81.5 
19 II 87,0 85.0 82.0 79.0 
20 II 93,5 90.0 81.0 82.0 
21 II 81. 0 79.0 74.o 75.5 
.22 I! 62.0 6z.o 66,0 64,5 
Mean II 82.00 78.82 76.45 75.95 
23 III 82.0 80.0 76.0 73.0 
24 III 72.0 67.0 67.5 68.5 
25 III 84.0 81.0 80.0 79.0 
26 III 79.5 78,0 76.0 74.5 
27 III 102.0 100.0 100.0 99.0 
28 III 79.0 78.0 74.o 73.,0 
29 III 102.0 96.0 93.0 93.0 
30 III 81.5 76,0 73.5 74.0 
31 III 79.0 79.0 70.0 79.0 
32 III 75.0 74.0 70.0 72.0 
33 III 85.0 841 0 zs.o Z4. o 
Mean III 83.73 81.18 78.36 78.09 
55 
TABLE XII (continued) 
Subject Group Test I Test II Test III Test IV 
34 IV 81,0 78.0 74.o 76.0 
35 IV 83,0 80,0 76.0 79.0 
36 IV 71.0 65.0 63.5 61.0 
37 IV 81.5 70.0 72,0 70.5 
38 IV 84.0 87.0 84.o 84.0 
39 IV 81.0 73, 0 71.0 68.0 • 
40 IV 75.0 68.0 67.0 70.0 
41 IV 75.0 74.0 71.0 73.0 
42 IV 67.0 65.0 65,0 65.0 
43 IV 92.0 91.0 88.0 87.0 
44 IV 23.0 86 1 0 86 1 0 86 1 0 
Mean IV 80,32 76.09 74,32 74.50 
TABLE XIII 
RAW DATA FOR HIP MEAS UREMENT (CM) 
Subject Group Test I Test II Test III Test IV 
01 I 108.0 106.0 106.0 108.0 
02 I 111. 0 111. 0 110.0 112.0 
03 I 104.0 102.0 102 .0 101.0 
• 
04 I 110.0 107.0 105.0 104.0 
05 I 117. 0 114.0 113.0 114.0 
06 I 127. 0 118. 0 111.0 110.0 
07 I 97. 0 95.0 96.0 97.5 
08 I 100.0 99. 0 97.5 98 .0 
09 I 100.0 100, 0 97 • .5 98.0 
10 I 103.0 102.0 96.0 98.0 
11 I 2s.s 28a 0 26.0 26! 5 
Mean I 106 , 86 104.72 102.72 103 , 36 
12 I I 112 . 0 110,0 110. 0 111. 0 
13 II 100. 0 100.0 100.0 100.0 
14 II 94.0 94 . 0 93 .0 92 .0 
15 II 101.0 101.0 102. 0 103.0 
16 II 124.o 121.0 120.5 121.0 
l? II 88 .0 88.0 88.0 89.0 
18 II 108.0 106.0 105.0 107.0 
19 II 100.0 99.0 100. 0 99. 5 
20 II 110.0 110.0 109,0 110.0 
21 II 108.0 107,0 105. 0 109.0 
22 I I 22. s 2s.o 2s. o 28!! 0 
Mean I I 104. 05 103.09 102. 96 103.59 
23 I I I 102 . 0 101.0 99.0 99. 0 
24 III 95 • .5 95.5 94.5 95. 5 
25 III 108.0 107.0 108.0 109.0 
26 III 103.0 102 .0 100.0 101. 0 
27 III 127.0 127.0 125. 0 123. 0 
28 III 101. 0 100.0 100. 0 99. 0 
29 III 118. 0 110.0 106.5 105 . 0 
30 III 99.0 98.0 97.0 96. 0 
31 III 103. 0 103.0 103.0 102.0 
32 III 108. 0 100.0 98.0 97. 0 
33 III 110. 0 102.0 108 , 0 102.0 
Mean III 106.77 104. 72 103. 54 lOJ.04 
.) ( 
TABLE XIII (continued) 
Subject Group Test I Test II Test III Test IV 
34 IV 1os.o 105.0 105.0 107.0 
35 IV 114.o 111.0 110.0 112.0 
36 IV 92.0 91.0 88 .5 88.o 
37 IV 110,0 107.0 105.0 105.5 
38 IV 100.0 101.0 101.0 100.0 
39 IV 108.0 107.0 101.0 101.0 . 
40 IV 101.0 98.0 94.0 9.5.0 
41 IV 102.0 100,0 99.0 101.0 
42 IV 99.5 98,0 . •96.o 97.0 
43 IV 111.0 111.0 109.5 111.0 
44 IV 120 0 116.0 116.0 112.0 
Mean IV 105,95 lOL~. 09 102.27 103.13 
.58 
TABLE XIV 
RAW DATA FOR ARM MEASUREMENTS (CM) 
Subject Group Test I Test II Test III Test IV 
01 I 32,0 30.0 29,.5 30,.5 
02 I 34,5 ]4.5 32.5 33.0 
OJ I 30.0 28.0 28.0 27,5 . 
04 I 34.0 32.0 31.0 30.0 
0.5 I 36 • .5 J4.o 33,0 33.5 
06 I 39,5 35,5 34.0 :33.5 
07 I 28,0 26.0 26.0 26.0 
08 I 30.0 29.0 27.0 27,5 
09 I 28,5 27,0 26 • .5 27.0 
10 I 32.0 30,0 28.0 27.0 
J.l I 28.0 28.0 28.0 is..1.0 
Mean I 32,09 30.36 29.40 29.40 
12 II 32 • .5 31.0 31.0 32.0 
13 II 31.5 30,0 29.0 29,5 
14 II 27,0 27,0 27.0 27.0 
15 II 31.5 31.0 30,0 Jl.O 
16 II 36.5 34.0 35,0 34.0 
17 II 28,0 26.0 25.0 26.0 
18 II 32.0 30.0 29.0 31.0 
19 II 32.0 30.0 31,5 30.0 
20 II 33.0 32.0 29,5 32.0 
21 II J4,0 33.0 30,0 Jl,O 
ii II 22.0 ~Z eO 26.0 Z 'i! 5 
Mean II 31,36 30.09 29,36 29.90 
23" III 30.0 29.0 27,5 28,5 
24 III 27,5 25. 5 25.5 26.0 
2.5 III 30,0 29.0 29.5 29.0 
26 III 33.0 32.0 30.0 31.0 
27 III 36.0 35.0 34.5 33,5 
28 III 32.0 32.0 31.0 31.0 
29 III 34.0 33,0 31.5 31,0 
30 III 30.0 29.5 28.5 27.0 
31 III 31.0 30.0 30.0 29,5 
32 III 33.0 30.0 28,5 28.5 
33 III 1)10 JJsO Jl.5 ) .o 
Mea.Jl III 31,79 30.65 29.83 29.61 
TABLE XIV (continued) 
Subject Group Test I Test II Test III Tes-t IV 
34 IV 32.0 30.0 29.5 30.0 
35 IV 35.0 34.0 33.0 33.0 
36 IV 28.5 27.0 26.0 25.5 
37 IV 31.0 30.0 29.5 30.0 
38 IV 29.5 32.0 32.0 31.0 • 39 IV 31.0 29.0 27.0 27.5 
40 IV 32.0 28.5 28 . .5 28.5 
41 IV 30.0 30.0 29.5 29.0 
42 IV 27.0 27.0 27.0 27.0 
43 IV 33.0 32.0 32.0 32.5 
44 IV 36.0 11+1 0 32.5 :n. s 
Mean IV 31.36 30.31 29.68 29. 77 
TABLE XV 
RAW DATA FOR THIGH MEASUREMENTS (CM) 
Subject Group Test I Test II Test III Test IV 
01 I 68.5 67,0 67.0 66.o 
02 I 72 .5 72.5 70.0 71.0 
OJ I 63 .0 60.0 60.0 60.5 . 
04 I 70.0 67.0 65.0 63.0 
05 I 74,0 70.0 68.5 68.0 
06 I 76 .0 72.0 67.0 65.0 
07 I 59.5 .59.0 58.0 60.0 
08 I 63 .5 60.0 59.0 60.0 
09 . I 62 .0 62.0 61.0 60.5 
10 I 65. 5 65.0 62 .0 61.5 
11 I 60.s s2.o 5812 5 sz. 5 
Mean I 66.72 64.86 63,17 62 .91 
12 II 71..5 71.0 69.0 69.5 
13 II 65.0 64.o 64.0 64.o 
14 I I 57, 5 57,0 57.0 57.0 
15 II 62 .0 62 .0 62.0 61.5 
16 II 75.0 75. 0 76, 0 75,0 
17 II 56 ,5 .54.0 53,0 53,0 
18 I I 66 • .5 64. o 63.5 64.o 
19 II 64.o 62, 0 62.0 61.0 
20 II 69,5 69,0 68,0 67.0 
21 II 69. 0 69.0 68.0 70.0 
22 II 52 . S 52. O ss.o 56. 5 
Mean II 64.90 64,00 63 , 67 63.49 
23 III 65.0 65.0 63. 0 62. 0 
24 III .58. 0 55.0 58.0 58.5 
25 III 64.5 66 . o 68.0 65.0 
26 III 65.0 64. o 62. 0 61.5 
27 III 76. 0 76 .0 75.0 76 .0 
28 III 63.0 63. 0 60.0 63. 0 
29 III 67,0 66 . o 65. 0 64.o 
30 III 60.0 59,0 57, 0 55.0 
31 III 64, 0 62.5 63. 5 60.0 
32 III 61.0 59.0 58.0 55,0 
33 III zo.o 62.0 6z.o 6z . o 
Mean III 64.86 64. 03 63 , 30 62 . 45 
61 
TABLE XV (continued ) 
Subject Group Test I Test II Test III Test IV 
34 IV 67.0 64.o 63.0 65.0 
35 IV 71.0 69.0 67.5 69.0 
36 IV 58.5 57.0 53 .5 53.0 
37 IV 66.o 65.0 63.5 6J.O 
38 IV 58.0 60.0 60.0 58.0 
39 IV 68.0 64.o 60.0 60.0 
40 58.5 56.0 55.5 . IV 55.5 
l.J-1 IV 66.o 62.0 61.0 61.0 
42 IV 59.5 58.0 58 ,0 58.5 
43 IV 71.0 70.0 68.5 66.o 
44 IV 23.5 22.0 zo.o 62.0 
Mean IV 65.18 63.32 61.88 61.54 
62 
TABLE XVI 
RAW DATA FOR PERCENT BODY FAT 
Subject Group Test I Test II Test III Test IV 
01 I 35.0 32,5 30.7 Jl.8 
02 I 36.0 35,3 34,6 34.2 
03 I 25.0 24,8 22,7 22.7 
• 04 I 32,4 30,2 26.2 27.0 
05 I 39,9 37/3 32.5 32.8 
06 I 39,9 35,0 26.0 28,6 
07 I 26.2 26.2 25.1 26.5 
08 I 28.7 26.2 21.6 22.7 
09 I 27.3 27.3 24.8 24.1 
10 I 30.3 28.5 23,9 22.2 
11 I 3).6 32.0 31.z 30.5 
Mean I 32.20 J0.48 27.20 27,55 
12 II 36~8 33.9 Jl.4 31.4 
13 II 30,3 29,3 28.2 28.6 
14 II 27,7 27.0 26.2 24.8 
15 II 29,8 28.4 24.5 23.8 
16 II 39,9 36.9 35,7 3.5.7 
17 II 25.2 23,5 21,7 21.3 
18 II 34.2 32,8 29.2 30.6 
19 II 34,8 34,8 33,4 33,3 
20 II 37,2 24.2 30,2 30.6 
21 II 31,4 29,5 26.3 27,8 
.22 II 26 . 2 g4.5 23.l ~~.2 
Mean II 32.20 J0.44 28,16 28.24 
23 III 35.0 34.o 29.9 29.2 
24 III 25.0 23.0 19,7 22.4 
25 III 26.0 24.o 22.8 22.5 
26 III 35.0 34.0 JO.? 30.7 
27 III 40.0 39,0 36,8 36,5 
28 III 28.0 27.7 26.6 25.2 
29 III 35.0 33.5 31.6 30.3 
30 III 32,3 30.8 28.0 24.5 
31 III 29.4 28.7 28.4 28.4 
32 III 32.9 Jl,0 29.5 29.2 
33 III JSaO Jl , 5 )1.4 2818 
Mean III 32.20 30.65 28.67 27.97 
OJ 
TABLE XVI (continued) 
Subject Group Test I Test II Test III Test IV 
34 IV 33.9 32.4 28,9 28.J 
35 IV 35.7 33.5 39,6 31.3 
36 IV 31.0 27.0 22.9 22,.5 
37 IV 30.5 28.1 28.4 26.2 
38 IV 3.5.9 36.0 32.6 30.2 
39 IV 31.3 27.7 22.0 23.4 • 
40 IV 28.6 24.9 22.4 23 • .5 
41 IV 30.0 27.6 23.0 24.8 
42 IV 26.2 23.3 22.6 23.3 
43 IV 33.1 33.1 33.1 33.5 
44 IV 36.8 J6 .o 30.3 32.5 
Mean IV 32.10 30. 02 26.90 27.21 
TABLE XVII 
. RAW DATA FOR CARDIO-RESPIRATORY EFFICIENCY (ML/KG/MIN) 
Subject Group Test I Test II Test III Test IV 
01 I 29.0 30.0 35.0 33.0 
02 I 29.0 30.0 35.0 31.0 
03 I 39.0 40.0 39.0 39.0 • 
04 I 28.0 32.0 28.0 24.o 
05 I 33.0 34.0 35.6 36,0 
06 I 27.0 32.0 37.5 42.0 
07 I 35.0 43.0 43.0 45.5 
08 I 33.0 35,0 44.0 48,0 
09 I 31.0 38.0 44.o 49.5 
10 I 36.0 42.0 42.0 46.o 
ll I Jz.o 401 0 4J.o JB.o 
Mean I 32.45 36.00 38.92 39.45 
12 II 28.0 31.0 31.0 31.0 
13 II 36,0 3.5.0 37.0 38.0 
14 II 24.o 34,0 34,0 36.0 
15 II 30.0 35.0 37.5 35,0 
16 II 19.0 28,0 25.0 23.0 
17 II 27.0 29.0 · 30.0 30.5 
18 II 29,0 31.0 34. 5 29.0 
19 II 30.0 33.0 39.5 30.5 
20 II 20.0 27.0 30.0 30.0 
21 II 34.0 3.5.0 36,0 36.0 
22 II JJ.o 36,0 40s5 42 3 0 
M~an II 28.18 32.37 34.00 32.82 
23 III 32.0 31.0 J4.o 36.0 
24 III 45.5 48,0 47.0 45.0 
25 III 25. 0 27.0 27.5 26.0 
26 III 30.0 30.0 30,0 38.0 
27 III 25.0 24.o 24.o 27.0 
28 III 4J.O 43,0 38.0 40,0 
29 III 25.0 22.0 27. 0 28.0 
JO III 33,0 33.0 32.0 29.5 
31 III 28.0 30.0 25.0 26.0 
32 III 25.0 23.0 22.0 22.0 
33 III 20. 0 24, 0 22. 0 Gs.o 
Mean III 30.10 30.40 31.37 32.28 
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TABLE XVII (continued) 
Subject Group Test I Test II Test III Test IV 
34 IV 31.0 33.0 29.0 32.0 
35 IV 33.0 39.0 36.0 43.0 
36 IV 37.0 44.o 47.5 42.0 
37 IV 24.o 29.0 30.0 30.5 
38 IV 38.0 31.0 29.5 36.0 
39 IV 45.0 49.0 40.0 40.0 • 40 IV 40.0 44.o 44.o 41.0 
41 IV 38.0 39.0 35.5 36.0 
42 IV 25.0 24.o 30.0 30.0 
43 IV 19.0 18.0 25.0 24.0 
44 IV 21.0 12.0 20.0 zo.o 
Mean IV 31.91 33.45 33.32 34.05 
